Lymphocyte activation as cytokine gene expression and secretion is related to the porcine reproductive and respiratory syndrome virus (PRRSV) isolate after in vitro homologous and heterologous recall of peripheral blood mononuclear cells (PBMC) from pigs vaccinated and exposed to natural infection.
The present study evaluated the lymphocyte activation in PRRSV-vaccinated pigs subsequently exposed to natural infection by in vitro stimulation of peripheral blood mononuclear cells (PBMC) with homologous vaccine and two heterologous PRRSV isolates. The responsiveness was assessed by determining IFN-γ secreting cells by ELISpot assay, lymphocyte CD8 phenotype by intracellular staining/flow cytometry, cytokine gene expression by real-time quantitative PCR and cytokine secretion by ELISA. Conventional pigs were weaned at 28 days of age and inoculated intramuscularly (IM) or needle-less intradermally (ID) with a modified-live PRRSV vaccine suspended in adjuvant, while control pigs were injected with adjuvant alone (ADJ). Blood samples were collected at vaccination, 35 days post-vaccination and after 35 days post-exposure to natural infection by a heterologous field strain. Thirty-five days post-vaccination, PRRSV vaccine induced a low but significant virus-specific IFN-γ secreting cell response upon stimulation with both the vaccine strain and the two isolates in vaccinated pigs. Conversely, after 35 days post-exposure, only the vaccine strain and the BS/114/S isolate triggered this response. Intracellular staining showed that PRRSV-specific immune cells reacting upon vaccine strain and BS/114/S stimulation were mostly CD8(+) IFN-γ producing cells whereas the stimulation with BS/55 isolate induced an IFN-γ production associated to the CD8(-)IFN-γ(+) phenotype. At 35 days post-vaccination, PBMC from vaccinated pigs showed lower IL-10 expression and release, and higher TNF-α gene expression upon stimulation with both the vaccine and viral isolates. After infection, both cytokines were not differently modulated in different groups. Immune parameters give evidence that IFN-γ secreting cells in the peripheral blood can be elicited upon PRRSV infection although vaccination itself does not stimulate high levels of these reactive cells. Moreover, the cross-reactivity against divergent PRRS viruses can show a different intensity and be differently associated with cytotoxic CD8(+)IFN-γ(+) as well as CD8(-)IFN-γ(+) cells. Overall, the obtained data confirmed that the immune activation against PRRSV is not dependent on the genetic divergence of the virus. Especially after infection, a different immune reactivity was evident upon stimulation with the different isolates in terms of frequency and CD8 phenotype of PRRSV-specific IFN-γ producing cells. The modulation of cytokines in vaccinated pigs appeared to be more dependent on vaccination or infection conditions than on stimulation by different isolates, and the changes of IL-10 more relevant than those of TNF-α at gene and protein levels. Moreover, under the conditions of this study, the PRRSV vaccine administered via the intradermal route by a needle-less device was confirmed to induce an immune response comparable or in some cases higher than the intramuscular route.